Standard PN-EN-1997-1 (Eurocode 7 -introduced in 2010) requires the determination of bearing capacity of the subsoil on the basis of the effective values of geotechnical parameters. The total soil parameters can be used only to determine the bearing capacity in the so called "undrained conditions", in transitional situation (with a fast the increase of load and slow the outflow of water). The problem with correct qualification of effective parameter values is the obstacle to the widespread use of the new code. This especially concern a smaller structures, for which advanced researches of substrate is uneconomical. The paper presents the change in the approach to the design of shallow foundations and application for that purpose an effective values of the parameters in the Polish codes over time.
Introduction
The new norm PN-EN 1997-1 [1] was introduced in Poland in 2010. It changed the approach to designing shallow foundations. The changes included not only the calculation procedure, but above all a clear separation of the foundation's working conditions, and thus also its permissible load capacity. The separation of load-transfer situations to the "undrained" and "drained" conditions clearly indicated the need to determine the bearing capacity of ground based on the parameters, which were determined in similar research assumptions.
The approach was described as "innovative" in relation to the assumptions of the previous standard PN-81/B-03020 [4] . At this point, it should be reminded,
The strength parameters of soil determined in an indirect way
It can not be disputed that carrying out on adequate research is the best way to determine the strength parameters. However, this procedure can generate costs which exceed the possible savings, in many simple cases of building foundations. The same standard Eurocode 7 [1] does not preclude designation of the soil quantity described in an indirect way. The determination of an appropriate correlation relating to the effective strength parameters is the main problem.
The dependencies which allow to indirectly determine soil's value strength parameters were included in the previous Polish standards. The adoption of their values is possible based on correlations with other (usually physical) parameters describing the ground. It should be noted that the indirect characterization of the substrate, even though by definition "less" accurate, was verified very well in practice. Any failures (connected with the direct foundation of buildings) were not caused by previously described methodology of determining mechanical properties of soil.
In case of non-cohesive soils, groundwater can relatively quickly drain from the samples during testing in triaxial apparatus. It is possible, because these soils have pore of large size. It is therefore concluded that effective parameters will be identical to the total values proposed in the previous codes [4] .
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As to cohesive soils, similar reasoning is not justified. So the relations given in PN-81/B-03020 [4] (Fig.1, Fig. 2) should not be used as referring the effective values of the parameters. What's more, other available literature does not contain enough practically confirmed knowledge, allowing to indirect determination of effective soil parameters.
Currently, most of the geotechnical documentation made for investments, classified as 1 and 2 geotechnical category, includes soil's strength parameters determined indirectly based on the correlations given in PN-81/B-03020 (Fig. 1,  Fig. 2 ). Recommendation to determine a bearing capacity of foundations based on standard PN-EN 1997-1 [1] have been written in the same elaborations. These records are in clear contradiction.
However, it is common for engineers to use total parameters to determine the bearing capacity of subsoil. They are treated as effective values in calculations -even for soils with finer grain size.
Paradoxically, such approach usually leads to an overestimation of the necessary dimensions of shallow foundations. The calculated bearing capacity is then lower than in the application of the procedures given in the PN-81/B-03020 [4] . This situation negates the idea of usage the effective values of the soil parameters. 2.1. The parameters according to the standards before 2010.
"Return" to the standards from 1959 and 1974 can be one of the alternatives to the current "reality" of designing shallow foundation in cohesive ground. These codes, although forgotten now, indicated that to determine the bearing capacity of the ground strength parameter values adequate to ground load conditions should be used. They also proposed acceptable rules of their indirect selection.
The code PN-74/B-03020 [3] adopted variations of effective values only for friction angle of soil (Fig. 3) , with unchanged cohesive values.
Polish norm PN-59/B-03020 presented a slightly different approach. There was acknowledged the values established for "slowly" loading as primary parameters of soil (Fig. 4, Fig. 5 ). Apart from them, the friction angle values relating to the "fast" loading were also placed. The characteristics of soil's strength was connected with the cohesion of the soil (as in the standards of 1981. and 1974.), not with the geological origins of ground.
Besides the effective strength parameters, Wiłun [6] also gives both parameters for "undrained" conditions. He suggests the use of cohesion value for the "undrained" conditions about 20% higher than for the "drained" conditions. Already, such subscriptions do not have in the book of the 2000 edition [7] .
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The dependence of the parameters on pore water pressure
The real value and the same the relationship (difference) between the total and effective values of strength parameters of cohesive soils is very difficult to determine. It will depend on the increase of water pressure in the pores of the soil material during the test in triaxial apparatus. Many factors will have influence on aforementioned the increase of water pressure. These will be: grainsize and permeability properties of the soil ground material, water content in soil pores, the degree of consolidation and the triaxial test parameters (in particular the value of sample's radial loading and velocity of the increase of axial force).
Multitude of these factors cause that determination of universal relationship between the values of effective strength parameters and other properties of the soil medium is very difficult.
The author has attempted to identify effective strength parameters in relation to the parameters and dependencies specified in PN-81/B-03020 [4] using the inverse analysis [5] . It was adopted that the increase of water pressure in soil pores during hypothetical triaxial tests is constant and proportional to the sample loading ( Fig. 6, Fig. 7, Fig. 8, Fig. 9 ).
In connection with the friction angle, there was observed the increase of this value parameter with water pressure increase. In turn for cohesion, the significant decrease this value was observed for increasing participation of water pressure in soil pores [5] .
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Bearing capacity for different codes
The calculation methods used in cited earlier standards will be presented shortly below. It is important for visualization and justification of the results of the analyzes presented later in this paper. Since 1974. shallow foundations have been designed based on the limit states method: ultimate limit state and serviceability limit state. Ultimate limit state should be checked with the appropriate partial factors that increase the safety factor of the structure.
The formula used to determine the bearing capacity by PN-EN 1997-1 [1] in "drained" conditions is describe as (1):
It will be simplified to the form (2) for situation with only vertical load on the foundation and for horizontally basis of foundation:
According to the previous standard PN-81/B-03020 [4] , bearing capacity was determined by the following formula (3):
Previously used standard PN-74/B-03020 [3] gave the following form of formula to defined the bearing capacity of the substrate (4):
The code PN-59/B-03020 [2] used different computing approach to determine the bearing capacity -the method of allowable stresses. In this case yield strength was determined according to the equation (5): 10 * * ' 10
Based on the formula (5), the limit load value transferred by the substrate is (6):
Notations used in the presented formulas (1, 2, 3, 4 , 5, 6) are compatible with the standards which they concern.
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The appropriate calculations were made to compare the effectiveness of different approaches to determine the bearing capacity under shallow foundations in a permanent "drained" situation. Their results were put together in the following tables. In each case, calculations were made for the same substrate conditions and load transfer, but other mechanical properties of the substrate. Calculations were executed for foundations situated at the depth of 1.0 m, the width of 1.0 m and the length in two variants ie. 1.0 m (footing foundation) and 10.0 m (continuous footing). In each case the volume weight of soil was taken equal to 20 kN/m 3 . There was also assumed the easiest way to load ie. the action of vertical force only with gravity located in the center of the foundation base. *) bearing capacity based on the total value of soil parameters adopted on the basis of the standard PN-81/B-03020 [4] Simulations were carried out without partial safety factors. Their values can lead to misinterpretation because they are different for the different computational approaches. Their importance may be decisive depending on the specific normative recommendations, as well as the analysis of different load cases in different soil conditions. However, their primary task is to increase building safety. They do not influence the "real" bearing capacity of the ground.
Bearing capacity according to different codes
Characteristic values of bearing capacity were compared because the rules for determining the safety margin in particular codes are different. Liquidity Index I L , Consistency Index I C PN-59/B-03020 [2] 1241,7 1219,0 1166,7 1153,6 **) effective parameters defined using retrospective analysis, based on the total values of soil parameters from PN-81/B-03020 [4] , assuming a pore water pressure at the level of 20% or 50% stress loading the soil sample tested in the triaxial apparatus
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The calculations were carried out for soil parameters in a permanent design situation ("drained" conditions), which are suggested for use by each standard, except the standard Eurocode 7 [1] . Unfortunately, such correlations do not contain actually norm PN-EN 1997-1 [1] . However, previous standard PN-81/B-03020 [4] requires conducting these calculations based on the total parameters values. 
Bearing capacity according to the values of soil parameters
Currently bearing capacity of the subsoil should be determined based on the PN-EN 1997-1 [1] . The issue that remains unsolved today is the possibility of indirect selection of soil parameters. It is permitted by the new standard [1] in case of investments classified as 1 or 2 geotechnical category. Clear recommendations for effective strength parameters correlation with the physical soil properties are deficient. The results of the analysis for determining a bearing capacity according to PN-EN 1997-1 [1] were presented in tables 3. and 4. The effective values of parameters were selected according to the formula contained in previously used sources. In addition, an effective parameters were determined by the retrospective analysis and were used in comparisons. Their values were assigned based on the output of total parameters adopted on the basis of the PN-81/B-03020 [4] . The increase of pore water pressure was established at 20% and 50% level of stress loading sample during the hypothetical triaxial tests.
Conclusions
The results overview presented in Tables 1., 2., 3. and 4., proves that we should definitely reject the possibility of using for bearing capacity calculations soil strength parameters suggested by the norm PN-59/B-03020 [2] . This disqualification is essential, even taking into account the fact that only for soils from group D this standard can be compared with similar soils described in standards PN-74/B-03020 [3] and PN-81/B-03020 [4] . Other types of substrate, described as symbols A, B and C are incompatible with one another, due to different partition criteria. It should be noted that different soils specified in PN-59/B-03020 [2] have similar bearing capacity at the same liquidity index. The lower liquidity index cause the smaller differences (from 11% maximum when I L = 0.5 to 4% maximum with I L = 0,0). This is the basis for skeptical approach to reliable values of the parameters contained there.
It can be seen, by comparing other norms, that in case of footings the greatest bearing capacity were obtained for standard PN-81/B-03020 [4] . The code PN-74/B-03020 [3] is the most favorable in case of continuous footings and for smaller values of the liquidity index. It should be noted at this point that the norm PN-74/B-03020 [3] proposes the highest values of soil parameters.
Very similar results were gotten for continuous footings determining the bearing capacity according to PN-EN 1997-1 [1] and PN-81/B-03020 [4] . The variances are much larger for footing foundations. Stronger substrate mainly increases calculated bearing capacity based on the method Eurocode 7 [1] . It is for both types of shallow foundations.
Rejecting of excessively large parameters established for pore water pressure on 50% level of stress influencing on the sample seem to be reasonable. The average increase of bearing capacity is then almost double than for unchanged values of the parameters adopted on the basis of PN-81/B-03020 [4] .
The bearing capacity calculated for effective parameters of soil should not be worse than the specified reliable standard PN-81/B-03020 [4] . Choosing parameters based on the PN-74/B-03020 [3] adapt to Eurocode 7 [1] procedure seem rational. This standard was recommended to increase the friction angle with unchanged cohesion value. In most cases such approach will cause some bearing capacity underestimation of the of footing foundations and bearing capacity revaluation of continuous footing in relation to the norm PN-81/B-03020 [4] .
One of the alternatives could be the possibility of using modified strength parameters set for "unexaggerated" values of pressure of water contained in the soil pores (ie. u=20%). In this case the strong soils gain most. Finding a system and at the same securing a way to selecting effective soil parameters is very necessary. The usage of total parameters in their place (as it is commonly practiced, based on the PN-81/B-03020 [4] ) is hardly rational. This causes unnecessary foundation "oversizing". The widespread values determination of effective strength parameters as results of laboratory tests is unlikely. Such approach will be always too expensive for smaller investments. Thus a consensus is required to establish such parameters indirectly. This article, and above all analysis contained in it are an attempt to induce such discussion. The described issue is still valid despite the fact that five years has gone since standard Eurocode 7 [1] were introduced in Poland.
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